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(54) VEHICLE CONTROL DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To perform vehicle control 
in accordance with road information stored in a 
navigation system for estimated branching roads by 
estimating a moving direction out of the branching roads. 

SOLUTION: A branch point P is detected out of road 
information read from a data memory and the attribute of 
a road D1 on which a vehicle 2 runs is compared with 
the attributes of branching roads D2, D3, D4, D5. The 
branching roads which have more attributes (the types 
and widths of the roads) in common are heavier in 
weight and the branching roads which have less 
attributes in common are lighter in weight to perform 
weighing for every branching road. The vehicle is 
estimated to move into a branching road, heaviest in weight. 
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JP,10-169763,A [CLAIMS] Page 1 ° f 1 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words arc not translated. 



CLAIMS 



Claim 1 A self-vehicle location detection means to be the car control unit which controls a ^car and to 
detect the location of a self-vehicle based on a transit environment, A detection means to detect the fork 
road of the route located in the travelling direction of a car, and the settings* means which carries > out 
detected weighting according to a route attribute the whole fork road, The car control umt characterized 
by having the confrol means which presumes the fork road into which it is set and a car advances 
according to weighting, and performs car control according to the fork road. , , n 

[Claim 2] A traffic information storage means by which the traffic information y»s merno^ and a 
Llf-vehicle location detection means to detect the location of a self-vehicle, A fork road detection 
means to detect the fork road located in the travelling direction of a car from the traffic informahon of a 
traffic information storage means according to the detected self-vehicle legation, Based on the traffic 
information under present transit, by detected weight setting-out means to perform weighting for every 
fork road and set-up weighting The car control unit characterized by having a presumed means to 
presume the fork road into which a car advances, and the control means which performs car control on 
me assumption mat it runs the presumed fork road. ^^ BC 
[Claim 3] Said weight setting-out means is a car control unit according to claim 2 which is what carries 
out weighting based on the breadth of a route. . . 

[Claim 4] Said weight setting-out means is a car control unit according to claim 2 or 3 which is what 
carries out weighting based on the classification of a route. . 
[Claim 5] Said weight setting-out means is a car control unit according to claim 2 to 4 which is what 

carries out weighting based on the radius of curvature of the branch point 

[Claim 61 Furthermore, it is the car control unit according to claim 2 to 5 which is that with which have 
a decision means to judge the intention of acceleration of an operator or a slowdown, and said presumed 
means presumes the fork road into which a car advances further corresponding to the intention of 
acceleration of an operator or a slowdown to be. .... , r vnj«„ 

[Claim 7] It is the car control unit according to claim 2 to 6 which is that by which it has a reliability 
setting-out means to set up the reliability of presumption of the part return circuit by the presumed 
means, according to the weight set up for every fork road, and said control means changes the content ot 
control according to reliability. . 
[Claim 8] Said control means is a car control unit according to claim 1 to 7 which is the change-gear- 
ratio control means which sets up a change gear ratio according to a route configuration. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damagee caused by the use o£ fcnia translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts a car control device and relates to the control device which 
performs car control based on the traffic information memorized by navigation system equipment in 
detail. 
[0002] 

[Description of the Prior Art] In recent years, an operator is told about the traffic information of the 
circumference of the present location of a car, the navigation system equipment which guides the transit 
path to the destination of a car is carried in a car, and the control unit which performs car control is 
proposed according to the traffic information about the perimeter of the current position of the car with 
which this equipment was equipped (JP,6-58I41,B). 
[0003] . 

[Problem(s) to be Solved by the Invention] Conventionally, by control, the route under current transit is 
distinguished and car control corresponding to it is performed. Although it is more desirable than a car 
to perform control based on the situation of a front route as for such car control, when a travelling 
direction has branching of a route, it cannot distinguish to which route a car goes, but there is a problem 
that it is difficult to perform high control of precision more. 

[0004] Moreover, although the travelling direction was distinguished at the former by having an 

operator set up the destination beforehand and determining the root to this destination, serially, the 

destination must be inputted and there is also a fault that actuation is troublesome. 

[0005] From such a viewpoint, this invention aims at offering the car control unit which can choose the 

route used as a controlled system corresponding to the branched route. 

[0006] 

[Means for Solving the Problem] Such an object is attained by the following this inventions. 
[0007] (1) A self-vehicle location detection means to be the car control unit which controls a car and to 
detect the location of a self-vehicle based on a transit environment, A detection means to detect the fork 
road of the route located in the travelling direction of a car, and the setting-out means which carries out 
detected weighting according to a route attribute the whole fork road, The car control unit characterized 
by having the control means which presumes the fork road into which it is set and a car advances 
according to weighting, and performs car control according to the fork road, 

[0008] (2) A traffic information storage means by which the traffic information was memorized, and a 
self-vehicle location detection means to detect the location of a self-vehicle, A fork road detection 
means to detect the foric road located in the travelling direction of a car from the traffic information of a 
traffic information storage means according to the detected self-vehicle location, Based on the traffic 
information under present transit, by detected weight setting-out means to perform weighting for every 
fork road, and set-up weighting The car control unit characterized by having a presumed means to 
presume the fork road into which a car advances, and the control means which performs car control on 
the assumption that it runs the presumed fork road. 
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[0009] (3) Said weight setting-out means is a car control unit given in the above (2) which is what 

carries out weighting based on the breadth of a route. . 

[0010] (4) Said weight setting-out means is a car control unit Hie above (2) which xs what carries out 
weiehting based on the classification of a route, or given in (3). 

[001 1] (5) Said weight setting-out means is a car control unit the above (2) which is what carries out 
weiehting based on the radius of curvature of the branch point thru/or given in either of (4) 
[0012] (6) It is a car control unit the above (2) which is that with which furthermore have a decision 
means to judge the intention of acceleration of an operator or a slowdown, and said presumed means 
presumes the fork road into which a car advances further corresponding to the intention of acceleration 
of an operator or a slowdown to be thru/or given in either of (5). 

[0013] (7) It is a car control unit the above (2) which is that by which it has a reliability setting-out 
means to set up the reUabiUty of presumption of the part return circuit by the presumed means, 
according to the weight set up for every fork road, and said control means changes the content of control 
according to reliability thru/or given in either of (6). 

r0014l (8) Said control means is a car control unit the above (1) which is the change-gear-ratio conttol 
means which sets up a change gear ratio according to a route configuration thru/or given in either of (7). 

[Embodiment of the Invention] Hereafter, based on an accompanying drawing, it explains in full detail 
about one of the suitable operation gestalten of this invention. Djawing.l is the block diagram showing 
the configuration of the car control device of this invention. The car control device 1 of this invention i is 
equipped with navigation system equipment 10, an automatic gear, AT mode selection section 20, and 
the car condition detecting element 30. Navigation system equipment 10 has the navigation processing 
section 1 1 , the data storage section 12 which is a traffic information storage means, the current position 
detecting element 13, the communications department 15, the input section 16, a display 17, and the 
voice output section 19. . « 

[0016] Based on the inputted information, the navigation processing section 1 1 performed various ^oata 
processing, such as navigation processing, and is equipped with the central control unit (henceforth 
"CPU") 1 1 1 which outputs the result As for this CPU 111, ROM1 12 and RAMI 13 are connected 
through bus lines, such as a data bus. ROM1 12 is a read only memory in which ihe various programs for 
making retrieval of the path to the destination, the transit advice in a path, the decision of the specific 
section, etc. are stored. RAMI 13 is the random access memory as a working memory in case CPU1 1 1 
performs various data processing. . 
[0017] The data storage section 12 is equipped with other data files in which the information on every 
various areas, such as a hotel of a map data file, a crossing data file, a node data file, a route data file, a 
photograph data file, and an every place region, a gas station, and tourist resort advice, was stored 
While perforating path planning, the path for which it searched is met, display a map, take out a 
crossing, the characteristic photograph in a path, and coma drawing to each [ these ] file, the travelling 
direction in the remaining distance by the crossing and the next crossing is displayed on it, or the various 
data for outputting the advice information on other from a display 1 7 or the voice output section 1 9 are 

stored in it . . 

[0018] Each file in which each of crossing data, node data, and route data was stored is used for the path 
planning in the usual navigation among the information memorized by these files. The traffic 
information including route (national highway, general path, and high-speed path etc.) attributes, such as 
the point where the number of lanes of the breadth of a route, inclination, cant, a bank, the condition of a 
road surface, the radius of curvature of a corner, a crossing, a T junction, and a route and the number of 
lanes decrease, the inlet port of a comer, a highway crossing, a freeway exit ramp, a tollgate of a 
highway, a point of the breadth of a route that becomes narrow, a down slope, a climb way, and route 
classification, be stored in these files. Here, a transit environment is a concept which could specify based 
on the traffic information of the above-mentioned crossing data, node data, route data, etc., and includes 
the change (****, snowy road, etc.) of a road surface based on the weather etc. Change of these road 
surfaces is detectable by the existence of an activity of a wiper, a road surface sensor, etc. 
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[0019] As for each file, various storage, such as DVD, MO, CD-ROM, an optical disk, a magnetic tape, 
an IC card, and an optical card, is used. In addition, although each file has the large, for example, 
desirable activity of CD-ROM, you may make it an IC card used for the data according to an individual 
like other data files, and the data for every area. 

[0020] Moreover, the current position detecting element 13 is equipped with the GPS receiver 131, the 
earth magnetism sensor 132, the distance robot 133, the steering sensor 134, the beacon sensor 135, and 
the gyroscope sensor 136. The GPS receiver 13 1 is equipment which receives the electric wave emitted 
from a population satellite, and measures the location of a self-vehicle. The earth magnetism sensor 132 
asks for bearing earth magnetism was detected and it has turned [ bearing ] to the self-vehicle. That to 
which a distance robot 133 detects and carries out counting of the rotational frequency of a wheel, the 
thing which detects acceleration and integrates with it twice, other metering devices, etc. are used. 
Although the optical revolution sensor attached in the revolution section of a handle, rotational 
resistance volume, etc. are used, the angle sensor attached in the wheel section may be used for the 
steering sensor 134. The beacon sensor 135 receives the positional information from the beacon 
arranged in the road. The gyroscope sensor 136 consists of gas rate gyroes, oscillating gyroscopes, etc. 
which detect the angular rate of rotation of a car, integrate with the angular velocity, and ask for bearing 
of a car. 

[0021] Although location measurement is independently possible for the GPS receiver 131 and the 
beacon sensor 135 of the current position detecting element 13 respectively The combination of the 
distance which is detected by the distance robot 133 in the case of others, and bearing detected from the 
earth magnetism sensor 132 and the gyroscope sensor 136, Or the combination of the distance detected 
by the distance robot 133 and the rudder angle detected by the steering sensor 134 detects the absolute 
location (self-vehicle location) of a self-vehicle. 

[0022] The communications department 15 receives various data, such as traffic informations, such as 
delay which transmitted and received various data between FM sending set, the telephone line, etc., for 
example, received from the information centre etc., and traffic accident information. 
[0023] The input section 16 is constituted so that correction of the current position at the time of transit 
initiation and the destination may be inputted. As an example of a configuration of the input section 16, 
it is arranged on the screen of the display which constitutes a display 17, and the touch panel which 
inputs information, other keyboards, a mouse, a bar code reader, light ** N, the remote control 
equipment for remote operation, etc. are mentioned by touching the key and menu which were displayed 
on the screen. 

[0024] Various displays, such as a display of the path to the advice point set up according to the display 
of actuation advice, an actuation menu, and an actuation key and the demand of a user and a map in 
alignment with the path it runs, are performed in a display 1 7. As a display 17, a CRT display, a liquid 
crystal display, a plasma display, the hologram equipment that projects a hologram on a windshield can 
be used. 

[0025] The voice input section 18 is constituted by the microphone etc. and required information is 
inputted by voice. The voice output section 19 is equipped with a voice synthesizer and a loudspeaker, 
and outputs the advice information on the voice compounded with a voice synthesizer. In addition, the 
various advice information other than the voice compounded with the voice synthesizer is recorded on 
the tape, and you may make it output this from a loudspeaker, and the composite tone of a voice 
synthesizer and the voice of a tape may be combined 

[0026] The navigation system equipment constituted as mentioned above tells an operator about the 
traffic information of the circumference of the present location of a car, and guides the transit path to the 
destination of a car. That is, if the destination is inputted from the input section 16, the navigation 
processing section 1 1 will guide an operator to the destination with the transit path displayed on this 
display 17, and the voice outputted from the voice output section 19 while choosing the transit path from 
the traffic information read from the data storage section 12 to the destination based on the self-vehicle 
location detected by the current position detecting element 13 and outputting this path to a display 17. 
Moreover, when the destination is not inputted, the surrounding traffic information of a self-vehicle 
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constituted by the data storage section 12. Based on ™f ™?!° ' d -.itvehjcfc which were 

^JKS^JSiSSSiS fcXutod by the data storage scc^on 12 ^ 

^X«o?iTt^endation travel-speed calculation means is constituted by fte date storage 
ectioni2 Xc^rent position detecting element 13, and the navigation f^ es 5^J^^^ it 
Saterthe vehicle speed (node speed) Vl-Vn (re«,n^en^tiontiave I speed > ^^^J** 5 * 
passes through each nodTlocation for every node according to the ^.^^^w^S 
Sated to be each node radii Rl -Rn to dewing.! from the turning wid* G jet up ^reh^d. 
ro030l The change-gear-ratio control means which is a control means is constituted by the n a ^* on 
Ssing sttio^l l and A/T ECU40. From the node information located in the travelling ^ration of 

STon processing section 11 computes a recomm 
above in order to pass each node at a recommendation travel speed based on the data table: *own m 
dra^XSges whether it is appropriate to slow down for what kind of gear ratio and sets up the 
S^tf SEi-lo which can^changed, i.e., the upper limit of the gear ^^hcan 
changed, based on the decision. The navigation processing section 1 T ?W*VP»*»g» 
A/TECU40, after checking that there is an intention of a slowdown of 
compares the gear ratio determined as the upper limit of the gear ratio determined m the 
processing section 1 1 based on the usual gear change map, and sets up a low gear ratio as a actual gear 

JoSmn^erto perform the above change-gear-raiio control, it becomes conditions that it is ^spectfrcd 
He route a ca/rons is specified, i.e., the node located in a travelling direction but when a jbrk ro*d 
located hfa travelling direction, it is necessary to choose any one fork road and to perform change- 

foT^T^ 

located in a travelling direction consists of the data storage section 12, a current position detecting 
Itemed 

current position detecting element 13, the navigation processing section 1 r J"^*^*^ 
located in a travelling direction from the data storage section 12, detects whether the link of three or 
more is connected to the node, and detects whether a fork road exists 

1-00331 The weight setting-out means which is a setting-out means which carries out weighting 
Sing toTroute attribute for every detected fork road consists of the data sto section^ 2 a 
current position detecting element 13, and the navigation processing section 1 1 . From the ^™ lcle 
K ected by the current position detecting element 13, the navigation processing section 1 1 also 
a^s eacl traffic informationof the fork road detected by the fork road it 
compares with the traffic information of the route under present transit for every fork road while > it 
sSffiS th^reute under present transit and acquires the traffic information of this route from t the date 
S section 12. And weighting used as the criteria at the time of presuming the fork road into which 
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a car advances for every fork road based on the compared result is performed. Although it can change 
suitably according to a transit environment, the criteria which perform this weighting can be set up, for 
example so that there are many elements with which the traffic information of the route under present 
transit and the traffic information of a fork road are common, and weighting of that fork road may be 
made heavy. 

[0034] A presumed means to presume the fork road into which a car advances according to set-up 
weighting is constituted by the navigation processing section 1 1. The navigation processing section 1 1 
compares the weight set up for every fork road, and presumes the fork road where weight is the largest 
to be what is the fork road into which a car advances. 

[0035] Moreover, a reliability setting-out means consists of the navigation processing sections 1 1, and 
has the fork road where the set-up weight is the same, and when it cannot narrow down to one fork road, 
the reliability is set up about a presumed means or the presumed content A change-gear-ratio control 
means can change the content of control according to this set-up reliability. For example, when 
reliability is low, the regulation range of a gear ratio is made loose, such as making into the 3rd speed 
the upper limit it is infinite to the 2nd speed. That is, even when a car advances into fork roads other 
than the fork road presumed, the width of face of control can be given so that a controllable condition 
may be maintained according to the information on the fork road which advanced. 
[0036] Moreover, a decision means to judge the intention of a slowdown of an operator is constituted by 
the car condition detecting element 30 and the navigation processing section 1 1 . The fork road which 
advances can more certainly be pinpointed by detecting brakes operation, a rapid reduction of an 
accelerator opening, ON actuation of a Winker, etc. 

[0037] AT mode selection section 20 is a control unit which chooses a shift position and gear change 
mode. The car condition detecting element 30 is equipped with the brake sensor 32, the accelerator 
opening sensor 33, and the winker sensor 34 as the speed sensor 31 which is a vehicle speed detection 
means, and an operation detection means, and is having and carrying out the throttle opening sensor 35 
further, a ****** [ that, as for the speed sensor 31, the brake was stepped on in the vehicle speed V, as 
for the brake sensor 32 ] (ON/OFF) - in the accelerator sensor 33, the blinker sensor 34 detects 
ON/OFF of a blinker switch, and a throttle sensor detects the throttle opening theta for the accelerator 
opening alpha, respectively. 

[0038] And the detected operation is supplied to the navigation processing section 1 1 as the ON/OFF 
signal of a brake, an accelerator opening signal, and an ON/OFF signal of a blinker, respectively. 
Moreover, the vehicle speed V detected with the speed sensor 31 is supplied to the navigation 
processing section 1 1 and the electric control circuit section 40 mentioned later, respectively, and the 
throttle opening theta detected by the throttle sensor is supplied to the electric control circuit section 40. 
[0039] Operation can detect slowdown actuation of an operator with ON signal of a brake. Moreover, 
slowdown actuation of an operator is detectable with change of the accelerator opening alpha. That is, 
when an accelerator opening is close to zero, or when an accelerator opening decreases above 
predetermined rate of change, it can detect as slowdown actuation of an operator. Furthermore, with ON 
signal of a blinker, an operator's volition of a slowdown can be predicted and it can also detect as 
slowdown actuation. 

[0040] The automatic gear is equipped with the device section (it is called A/T among drawing) 41 
which consists of a hydraulic circuit which is engaged, releases each component of the gear train which 
made tie planetary gear the subject, and the gear train, and forms a gear ratio, and the electric control 
circuit section (henceforth A/T ECU) 40 which controls this device section 41. Navigation system 
equipment 1 0 and A/T ECU40 are mutually connected by the communication wire, and a 
communication link is performed suitably. 

[0041) The speed sensor 3 1 and the throttle opening sensor 35 are connected, and, as for A/T ECU40, a 
throttle opening signal is inputted for a vehicle speed signal from the throttle opening sensor 35 from a 
speed sensor 31. Furthermore, from the shift position sensor which was attached in the device section 41 
and which is not illustrated, the shift position signal corresponding to the shift position chosen in AT 
mode selection section 20 is inputted. 

http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 3/15/2007 



03/15/2007 THU 17:44 [TX/RX NO 6601] _ 142 



03/15/2007 19:06 FAX 703 683 1080 BACON & THOMAS 

JP,10-169763,A [DETAILED DESCRIPTION] 



@ 143/195 
Page 6 of 12 



[0042] On the other hand, a driving signal is outputted from A/T ECU40 to the actuator in the hydraulic 
circuit of the device section 41 (oil pressure solenoid), Ihe above-mentioned actuator operates based on 
this driving signal, and formation of a gear ratio etc. is performed. A/T ECU40 is controlled by the 
control program which came to EEPROM42 and was memorized again, for example, based on the 
throttle opening detected from the throttle opening sensor 35, and the vehicle speed from a speed sensor 
3 1 , selection of a gear ratio is constituted so that it may be carried out based on a memory table (gear 
change map). This gear change map determines the gear ratio of an automatic gear proper. 
[0043] The gear change map is prepared according to each mode of normal mode and a power mode, 
and is automatically changed based on the gear change mode change command signal supplied from the 
navigation processing section 11. Moreover, gear change mode can also be changed through AT mode 
selection section 20 by an operator's volition. Here, normal mode is the economical transit pattern which 
was able to balance fliel consumption and the power engine performance, and is usually used for transit. 
A power mode is the pattern which thought the power engine performance as important, it is used for 
operation in the gap ground etc., and the large field of the gear ratio by the side of a low speed is taken 
on the gear ratio map. 

[0044] In this embodiment, control to which the gear ratio was shifted to the low-speed side as a result is 
performed by restricting the high-speed side (upper limit) of a gear ratio, without changing the gear 
change map of this proper. Therefore, what kind of gear change map can also be used as a gear change 
map of a proper. 

[0045] Six shift positions of parking range, reverse range, neutral range, drive-range, second range, and 
low range ** are selectable 6 position types, and the shift lever with which AT mode selection section 
20 is equipped is connected to the shift position sensor and machine target which were attached in the 
device section 41 and which do not illustrate. By the shift position of a drive range, a gear ratio is 
chosen between I - the 4th speed, a gear ratio is chosen between 1 - the 2nd speed in a second range, and 
only the gear ratio of the 1st speed is set up in a low range. 

[0046] In this embodiment, only when the shift lever is held into the shift position of a drive range, it 
has composition which can perform regulation of the gear ratio by navigation system equipment 10. For 
example, even if the 4th speed is determined by A/T ECU40, when the upper limit is made the 3rd speed 
by the navigation processing section 1 1 , a driving signal is outputted only by within the limits from the 
1st speed to the 3rd speed. And a driving signal is outputted within the limits of it to the hydraulic circuit 
of the device section 41 which sets up a change gear ratio. 

[0047] Based on a signal, and the engine speed and others (cooling water temperature, sensor signal, 
etc) from an engine (it is called E/G among drawing) 51 of a throttle opening, the engine control unit (it 
is called E/G ECU among drawing) 50 changes a fuel-injection command etc., and controls an engine 
51 . With this operation gestalt, it considers as the regulation range where the upper limit was restricted 
as range of the gear ratio which can be changed, 

[0048] Hereafter, with reference to the flow chart shown in drawing.5 , drawing 6 , drawing.8 - drawing 
1 0 , it explains in full detail about the root guess control by the navigation processing section 1 1 . 
Drawing 5 shows the root guess routine as a part of processing performed in the navigation processing 
section 1 1 here. DrawingjS shows the branching manipulation routine which constitutes a part of root 
guess routine. 

[0049] A root guess routine is explained. The data about the link between front nodes are acquired from 
the current position (step S10). From the data about a link, it judges whether branching is ahead (step 
S30). The node from which the link has parted in two hands judges it as branching. That is, when a three 
[ or more ] link is connected to a node point, it is judged as branching. Therefore, a degree is judged 
with the number of these links by the case where the number of links is two or less, and the case where 2 
is exceeded. 

[0050] In the case of branching (step S30:> 2) It progresses to step S50, and when it is not branching, it 
progresses to (step S30:<=2) and step S70. In branching, branching processing mentioned later is 
performed, and branched one of paths is chosen as it (step S50), 

[0051] And reliability is calculated about the selected path (step S60). Count of reliability is performed 
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as follows. When the number of the paths chosen in the branching manipulation routine of step S50 is 
one, reliability is made into 100%, and reliability is made into 50% when two paths are chosen. 
[0052] The data for control are created (step S70). In this example, this data for control and the 
reliability acquired at step S60 are held as route data for regulation control of a gear ratio by making a 
route configuration judgment for control to the selected path. 

[0053] moreover, based on reliability, the content of control (value of an upper limit gear ratio [ in / in 
the case of this operation gestalt / regulation control of a gear ratio ]) is changed, it is more certain and 
control with width of face (adaptability — it is) can be realized. For example, it controls, when reliability 
i$ one hundred percent, and control can be limited when unreliable. If the case of this operation gestalt is 
explained, an upper limit is made into the 2nd speed using a value as it is when the upper limit is made 
into the 2nd speed in the control which regulates the upper limit of a gear ratio and reliability is 100%, 
and an upper limit will be changed into the 3rd speed when reliability is 50%. 
[0054] Next, the branching manipulation routine of step S50 is explained based on the conceptual 
diagram of the route shown in flow chart **** drawing 4 shown in drawing 6 - First, branching data are 
acquired (step SI 01). That is, the branched node data and the link data of a location are acquired. 
[0055] In drawing 4 , it is in the condition that the car is running the route Dl , and P is chosen as a front 
junction and the link data in which the node data about Junction P and the routes D2, D3, D4, and D5 
after branching are shown are inputted. And the high route of possibility that a car passes among routes 
D2, D3, D4, and D5 is chosen by decision explained below. Here, the attribute of each routes Dl, D2, 
D3, D4, and D5 has become as it is shown in a table 1. Moreover, a route D5 is one-way traffic, and the 
branch point P serves as a one-way outlet. 



0056] 
A table 1] 
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[0057] From the link data of the route after the branching, it judges whether it is DO NOT ENTER (one- 
way traffic) (step S 1 03). In a one-way case, there is no case where a car advances, judges that he has no 
need of carrying out car control, and eliminates the data of the link, the case where it is not one-way 
traffic — it may advance ~ ** — it judges and the following judgments are made. 
[0058] Since the route D5 serves as one-way traffic in the case of drawing 4 , the data of the link of a 
route D5 are eliminated and decision is continued about routes D2, D3, and D4, The breadth of the route 
(link) which is carrying out current transit, and the route after branching (link) is compared (step SI 05). 
[0059] The breadth of a route Dl and routes D2, D3, and D4 is compared the case of drawing 4 , and 
when a breadth is the same route (routes D3 and D4), weighting is performed by multiplying the 
reference value on the basis of the breadth of a route Dl by the multiplier alpha 1. In the case of a route 
D2, it is judged that possibility of passing since a breadth becomes small becomes low, and a multiplier 
alpha 2 is applied to the reference value on the basis of the breadth of a route Dl . Here, it is referred to 
as alphal>alpha2. 

[0060] You may make it become smaller than 1 as it sets to 1 when the route for example, after 
branching is the same as the breadth of the route before branching, and the difference of a breadth 
becomes large on a map as multiplier ajphan changed to tbe breadth of a route and shown in drawingJZ . 
Two or more such maps are prepared according to the breadth of a route Dl . Moreover, although the 
map was used here, you may ask for a multiplier by count 

[0061] Next, the route classification of the route (link) which is carrying out current transit, and the 
route after branching (link) is compared (step SI 07). In the case of diQwingA , there is no route with a 
high-order classification rather than a route Dl , the routes where classification is the same are routes D3 
and D4, and the route where a route becomes reverse with lower order is a route D2. When the routes 
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after branching are the routes D3 and D4 which are the same classificaton, weighting is Panned by 
applying a multiplier beta 1 to the reference value on the basis of the classification of a route JD1 
Moreover, in the case of the route D2 used as the classification of lower order a multiplier beta 2 is 
applied to the reference value on the basis of the classification of a route D 1 . Here, it is set to 

ra062] Multiplier betan can be chosen on the map set up beforehand as changed to the breadth of the 
route which is carrying out current transit and shown in a table 2. For example, when it sets to I when 
the route after branching is the same as the classification of the route before branching, and 
classification differs, the values set up for every route classification differ, and are set as a value with all 
smaller than 1 . Moreover, although the map was used here, you may ask for a multiplier by count 
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f00641 Next, comparison processing of radius of curvature R is performed (step S109). The radius of 
curvature R corresponding to the branch point P is computed from the node point of being located 
before or after the branch point P. In drawings , R of routes D2, D3, and D4 in the branch point P is 
computed, the radius of curvatures R3 and R4 of routes D3 and D4 are the same, and the radius of 
curvature R2 of a route D2 is smaller than the radius of curvatures R3 and R4 oyer routes D3 and D4 
[0065] When the configurations of the route of the branch point are the routes D3 and D4 which are the 
same radius of curvatures R, weighting is performed by applying a multiplier gamma 1 to this reference 
value by making into a reference value the case where it goes straight on from a route Dl . 
[00661 Moreover, in being the route D2 where radius of curvature R becomes small, it performs 
weighting by applying a multiplier gamma 2 to a reference value. Here, it is set to gammal>gamma2. 
Multiplier gamman can be chosen on the map set up beforehand as changed to the radius of curvature R 
of the branch point and shown in a table 3. The value of the multiplier shown in a table 3 is 
ganima4>gamma3>gamma2>gammal. Moreover, you may ask for a multiplier by count. 

[0067] 
[A table 3] 
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[0068] A termination judgment is made (step Sill). It judges whether various decision was completed 
to all inputted branching (routes D2-D5). That is, it judges whether multipliers alpha, beta, and gamma 
were computed. When having not ended, step SI 03 - step SI 09 are repeated. When it ends, it progresses 

to step SI 13. . . . . , _. . . 

[0069] And a branching judgment is made (step SI 13). The route where weighting is the biggest is 
chosen from decision of step S103 - step S109 as aroute to which priority is given, and the route is set 
up as a control need route. It comes injury size with weight and is defined as the route where weighting 
is the biggest with that of a potato, so that the value which multiplied the above-mentioned multiplier is 

[0070] When there are the two same routes of weighting, the radius of curvature R corresponding to the 
branch point may be given priority to and judged, a route with larger radius of curvature may be chosen, 
and the data of one of the two's route may already be held. Although such decision is useful like for 
example, this operation gestalt when performing change-gear-ratio control, priority can also be given to 
multipliers alpha and beta according to the content of control. 
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E 2 matching data, i.e., the selected route, ] each node and toe node 
SKSl-Nn ^Tcalculated ?stcp S503). Next, car information is acquired (step S505) The vehicle 
£e5 V a JtaSto opening, toe accelerator opening alpha, a brake signal etc. are ^eluded mc* 
^nation. Next, a gear change map is usually seen and a gear ratio is determined from a throttle 

Ae neldfor g^ar ratio regulation control is judged based on the present vehicle speed VO and toe 
tsZ* LlTn from the current position to each nodes Nl-Nn to the gear ratio map for regidatton 
(SSSm O ) Step S509). The deceleration for making it slow down from the P^^^f^ 0 
io*Se speed Vl-Vn of each front nodes Nl-Nn is searched for for every node, and the need for 

EE?! vSSS^S formulation shown in dewing 1 is a map which set up toe deceleration 
rec on^TieTuied^n^onsi derati on o! the slowdown degree by ^c^of agear m^o a safe 
slowdown, car behavior, etc., and set up toe gear ratio considered to ^.^^.^^1^0? 
each deceleration. The gear ratio regulated based on this map is determined. That is, deceierauon 

m2 thTcurrent vehicle speed V0 and the decelerating curve which are a rate in toe current position are 

wfat VtecZnt vehicle speed V0 is large, it is judged I that t toere 
This d^e erating curve is set up corresponding to toe gear ratio considered to be d ^ s ^^"|to 
tolerating level, and two decelerating curves ml and m2 are formed for every no* P°£ ^ * e 
vehicle speed V0 is located above toe decelerating curve ml of a drawing upside To the 2nd speed, 
wtn S rTe^een toe decelerating curve ml and the decelerating curve m2, the ^J™^**™ 
ra to To toe 3rd speed, in being more than toe node speed Vn (VI) and being less than [ decelerating 
linear m2 ] toeupper limit of a gear ratio It is controlled to set toe upper limit of a gear ratio as toe 
4to^peXaS^ 

but a gear ratio is determined based on toe usual gear change map. In order to slow down ^^ f ?^ 
2So is set up from a viewpoint what kind of gear ratio is more suitable, and has composition 
which is applied after checking an operator's volition so that it may mention later. 
mm to* decelerating curve - each node and its node speed VI and V - it is set up for every two and 
tofneld for u^per limit regulation of a gear ratio is judged. And toe gear ratio with highest (the upper 
Zit of a V£tio is ^extent of regulation in toe judged node is determined 1 an upper km* 
regulation value. For example, in drawing. 3 , when the present vehicle speed is V0 m order to pass ^a 
node Nl at a recommendation rate, as for toe upper limit of a gear ratio it is desirable to set as ^e3rd 
speed, and in order to pass a node N2, it is necessary to make an upper limit into toe 2nd speed. In this 
case as for toe upper limit of a gear ratio, toe 2nd speed will be set up. 

[007^ The setup^per limit isamended based on toe reliability set up by toe root guess routoie Kstep 
SSI 1) When retiabiltty is 1 00%, one upper limit is mentioned to 50% ofcase, using the set-up upper 
limit as it is. That is, when set as toe 2nd speed, it considers as the 3rd speed 
m0781 Next it iudees whether an operator has the volition of a slowdown. That is, toe accelerator 
E Sami St «r7o?it1udges whether it was closed above toe rate of change delta as which 
SelemtroS was small enough, and rate-of-change deltaalpha of an accelerator opening was 
determined beforehand (step S513). 
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[0079 J Since it can judge that an accelerator opening is small enough when the accelerator opening 
alpha becomes about zero, and an operator has the volition to slow down when closed above the rate of 
change delta as which rate-of-change deltaalpha of the accelerator opening alpha was determined 
beforehand, it outputs to AJT ECU40 by making the upper limit of the set-up gear ratio into a gear 
change motion-control command value (step S5 1 5). In A/T ECU40, the inputted upper limit and the 
gear ratio usually searched for on the gear change map cany out a value comparison, a low gear ratio is 
chosen, and a driving signal is outputted to an actuator. 

[0080] That is, the 3rd speed is made into an output signal, when the 4th speed is determined by the gear 
change map and the upper limit of a gear ratio is usually the 3rd speed. Moreover, since a gear ratio is 
regulated within the limits of the 3rd speed even if a upper limit is the 3rd speed when the 2nd speed is 
usually determined by the gear change map, the gear ratio outputted as a command signal serves as the 
2nd speed 

[0081] On the other hand, the accelerator opening alpha does not become about zero, or when not closed 
above the rate of change delta as which rate-of-change deltaalpha of the accelerator opening alpha was 
determined beforehand, an operator judges that it is the case where it does not have the intention of a 
slowdown, a return is carried out and the usual control is performed. 

[0082] As mentioned above, by the branching manipulation routine, when a control need route is able to 
be chosen, based on the route, car control of the form where car control based on route data was 
performed, and the car control based on reliability was restricted is performed (it is not made the 2nd 
speed, although an upper limit is made into the 3rd speed when an example and reliability are low). 
[0083] When it advances into a different path from the route where the car was chosen, at the time of 
branching passage, an actual condition car condition is judged, control interruption processing in which 
behavior change was taken into consideration is performed (for example, the present gear ratio is 
maintained), and the car control based on route data performs again car control based on new route data 
after branching passage. 

[0084] On the other hand, by the branching manipulation routine, when a control need route is not able 
to be chosen, the car control based on route data is stopped at the time of branching passage, and it 
performs the usual car control. Moreover, the car control according to the route configuration of a path 
required for the car control between the predetermined"distance in all control need routes which 
progressed whichever it carries out data maintenance (criteria rate etc.) and the car progressed to can 
also consider as a possible condition promptly. Moreover, from the current position of a car, when it 
passes through other routes, the car control based on route data is stopped, the usual car control is 
performed, and car control based on route data is again performed to the route to which a car goes, 
without passing through said control need route. 

[0085] Moreover, although the above-mentioned operation gestalt described the car control which used 
Nabih's route data, especially gear ratio control, it is applicable to other control (for example, an engine, 
a suspension, a headlight, etc.). In this case, when weighting of decision of step SI 03 of a branching 
manipulation routine - step SI 09 can also be changed by the object to control and there is a route of the 
weighting with two [ same ] in branching decision of SI 13, to control (an engine, suspension, etc.), 
effect compares a large item (the width of street, route classification, radius of curvature R of the branch 
point), and can also choose one. 

[0086] Moreover, as an item in the case of performing weighting, although the radius of curvature R of 
the breadth of a route, route classification, and a junction was used, traffic informations, such as 
inclination of a route, cant of a route, and the angle of bank, can be used as other items. 
[0087] Next, the 2nd operation gestalt is explained. The 2nd operation gestalt is for guessing whether it 
runs the root judged with the 1 st operation gestalt actually from the run state of a car, and can make a 
root guess accuracy further. 

[0088] Drawing 9 is a flow chart which shows the control action of the 2nd operation gestalt A its 
present location is judged by the current position detecting element 13 (step Si 5). The root is guessed by 
the root guess routine (steps S10-S70) (step S35). The vehicle speed is detected from a speed sensor 31, 
and a car judges whether it is under [ transit ]**••**** (step S55). When judged as under transit, it 
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♦ *to„ «37S nnH a return is earned out in order to choose the route chosen at step S35, when 
S2?S5 *5 ifn^r™ A £«. - root guess routine S75 is panned dunng 

mngol Hereafter the flow chart shown in duWDgiO about the root guess routine during transit is 

2325rS5s£t2 p«sen. » ^ --'-"■sis J£S 

present location to the branch point P is calculated (step S301 ). I judges wftetner ^ «. 

S «3rT*! down, the condition of canying out car contiol (gear ratio contiol bang 

MuSed™r controls aTconside^. When -"ft^JSS*^^ ~ ■ 
anticiDation rate ***• in the branch point P is computed from 1he current veniciespeea v,«j 
r^Cch point P, and acceleration a (step S309). It judges whether ^ "^^^ " 
llger than Vmax. When larger than Vmax, it progresses to step S3 13, and when smaller than Vmax, it 

this fate it is iudeed that a car advances along the road, without bending. At step S3 13, the content oi 
£ map'ffi 3)for defining a multipUer gamma is changed in the branchmg mampulation routine 
iste ne^ Proofing. It fs judged'as straight or the thing which P[ 0 ^ sse %^*^f? d it 
me multiplier gamma 1 of me smaller one is still smaller, and, specifically, R is set up. At step S3 15, it 
SudgTwhS **** is smaller than Vmin. When larger than Vmin, it progresses to step S321, and 

speed of STfork road from an average of R in the predetermined distance after branchmg That is when 
Snng be ow this rate, a car stops! carries out right left turn of the crossing etc., or judged to be 
SSiigh possibility of going to a byroad. At step S3 17, the content of the map (table 3£ for 
determininga multipUer gamma is changed in the branching mampulation 

processing It judges that it may not go to straight or a path, but may stop, nght left turn of the crossing 
etc^iayte carried out, or it may go to a byroad, and R is set up so that the multiplier gamma of the 

SlXaTb^S^mpulation routine is performed (step S319). Next, it judges whether the route 
GaidatetgueS by L root guess of step S35 of the Maine flow and the route g^ssedat step S319 
arfme same (step S321). When the same, it is the same as that of the data guessed UastJ bm£ and it 
L B es that guessed dependability is high, and nothing is done but a return is earned out When ^not the 
same the last data are held first (step S323). The here last data are held for securing smooth car control 

condiSn that control can be performed promptly, also when a car does not run the route guessed 
this time but runs the route guessed last time. ^u rtC( -n 
r00941 Next, while creating the data for ****** control to the traffic information of fce rout ^ sen 
newly it outpute to a control unit (step S325). Here, a control unit is a contro unit which perform, car 
Si, and! in the case of this operation gestalt, it is outputted at the navigation processing section 1 1 
which performs upper limit regulation control of a gear ratio. ( ■ , . . 

m0951 On the omerhand, as well as the case of the 1st operation gestalt when sending date to each 
contiol devTee the dependability data of a root guess may be added. For example, when one root is 
chosen from benching which is ahead by the case where the four roots have grated bod. £ signals 
that show that are sent as one hundred percent of dependability. Dependability is ^ ^to 50 per^nt, 
and since, as for the carrier beam control unit, the root was not able to choose .^f^.^£& 
while sending the signal which shows that, you may make it make contiol limit, when ^ two same 
roots are chosen. Moreover, the method of definition control may be changed based on extent of the 
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dependability. Furthermore, you may make it change so that weighting of the route it ran once may be 

be made using car information, such as a brake, an accelerator, a blinker, and a shift position by 
decision of slips S31 1-S317. That is, the intention of a slowdown of an operator is read andrtmayte 
made to perform step S3 17 by treading in of a brake, a rapid reduction of an ac^lerator openmg UN 
aXnWa blinkeV switch, and the switch by the side of the low speed of a shift posrtion. Tnto case, 
the volition of a slowdown can be checked more certainly and it becomes controllable [ which met 

further by intention of an operator ]. ■ rT 

So97] moreover, the decision of the gear ratio which can be set A/T ECU40 - an <«"^ 
Z vehicle speed, or a throttle opening and the vehicle speed - or the engine magnitude and *e engme 
vehicle speed of torque may perform. Not only an owner stage change gear but an 
gear is sufficient as the change gear of this invention. Moreover, it is applicable also to an electric 
vehicle or a hybrid car. 

[Effort Of the Invention] Since the fork road into which a car advances beforehand can be Plumed to 
the fork road located in a travelling direction according to the car control unit of this invention as 
explSneS fX>vTbased on the traffic information about the presumed fork road, before coming to a fork 
road, the car control according to this fork road is attained, and it becomes possible to perform smoother 
control. Moreover, by presuming the fork road into which a car advances further according to a run 
state, a fork road can be clarified more and smooth control can be performed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



gS£3^^*S£^ *• °< * e - " oto " devfce o,,Ws 

mrawiag 2] It is the mimetic diagram showing arrangement of the node on a route. 
[Dr^S 3] It is the regulation gear ratio map which determines the upper limit of a gear ratio. 
rDrawine 41 It is the mimetic diagram showing a branched route. 

BSwS" R is the flow chart which shows the control action of the navigation processing «*tion. 
rDra^S R is the flow chart which shows the control action of the navigation processing section. 
rorawml71 It is the map in which the data table which asks for a multiplier is shown, 
rbrawinil] It is the flow chart which shows the control action of the navigation processing section. 
rorawingSl It is the flow chart which shows the control action of the navigation processing section. 
[Drawing 10] It is the flow chart which shows the control action of the navigation processing section. 
[Description of Notations] 

1 Car Control Unit 

2 Car 

10 Navigation System Equipment 

1 1 Navigation Processing Section 

12 Data Storage Section 

1 3 Current Position Detecting Element 
20 AT Mode Selection Section 

30 Car Condition Detecting Element 
40 A/T ECU 



[Translation done.] 
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